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746 The Journal of Thoracic and CardioObjectives: We sought to address the role of 3-dimensional echocardiography in the
evaluation of the left atrioventricular valve in children with an atrioventricular septal
defect who underwent patch augmentation of their valve for either regurgitation or
left ventricular outflow tract obstruction.
Methods: Five children whose ages ranged between 4.5 and 9.2 years and who
underwent patch augmentation of their left atrioventricular valve had a preoperative
and postoperative transesophageal echocardiogram with 3-dimensional reconstruc-
tion to evaluate the left atrioventricular valve. The indication for operation was left
atrioventricular valve regurgitation in 3 patients and left ventricular outflow tract
obstruction in 2 patients. Three were rerepairs, and 2 were primary repairs. Both
3-dimensional morphology and color Doppler data were obtained. Two- and
3-dimensional findings were correlated with surgical observations through the
use of direct inspection and video images obtained with a head-mounted
super-VHS camera.
Results: In each case there was precise correlation between the 3-dimensional and
surgical findings as to the cause of leaflet failure in those with regurgitation. The site that
would require leaflet augmentation could be determined by means of 3-dimensional
echocardiography. Three-dimensional echocardiography provided more specific detail
as to the morphology and function of the left atrioventricular valve than did its
2-dimensional counterpart.
Conclusions: Three-dimensional echocardiography provides detailed information
about the status of the left atrioventricular valve in the atrioventricular septal defect
and can aid in the planning of either primary or secondary repair.
Despite continuous improvement in surgical techniques, early andlate left atrioventricular valve (LAVV) failure remains a chal-lenge in patients with atrioventricular septal defects (AVSDs).1-4In addition, the development of left ventricular outflow tract(LVOT) obstruction complicates approximately 4% to 12% ofcases.5 This is in part due to the intimate relationship between the
LAVV and the LVOT in AVSDs in conjunction with other morphologic substrates
for obstruction. Two-dimensional (2D) transthoracic echocardiography is an excel-
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Dlent tool to define the basic morphologic features of AVSD6
and provides sufficient global preoperative data in the ma-
jority of cases.7 However, it might be difficult to define the
precise mechanisms of valve failure. Three-dimensional
(3D) echocardiography is a new technique that has been
shown to be useful in the assessment of the mitral valve8-10
and might play a key role in the preoperative assessment of
the LAVV in patients with an AVSD either before or after
surgical repair.
Parallel to the development of new diagnostic tools,
surgical techniques are also continuously evolving. Given
the close relationship between the LAVV and the LVOT,
enlargement of the LVOT by means of fibromyomectomy
was associated with leaflet augmentation, as has been pre-
viously described.4,11 Recently, a novel surgical technique
has been described by Poirier and associates,4 with empha-
sis on the benefit of pericardial patch augmentation of the
LAVV in cases with a dysplastic LAVV and regurgitation.
We present the use of 3D echocardiography in the pre-
operative evaluation of the left atrioventricular valve in 5
patients with AVSDs in whom pericardial leaflet augmen-
tation was undertaken.
Methods
Five patients underwent TEE with a Sonos 5500 (Philips Medical
Systems) with a Philips Omniplane 6.2-5 MHz probe (Philips) that
is interfaced with online software that collects a 3D data set. The
use of transesophageal 3D echocardiography in the preoperative
and postoperative assessment of patients with AVSDs was ap-
proved by the ethics committee at the Hospital for Sick Children,
Toronto. All 5 patients were deemed to require surgical interven-
tion on the basis of standard clinical and echocardiographic find-
ings. Preoperative and postoperative echocardiography was per-
formed in the operating room after achievement of general
anesthesia before and after chest closure in 4 patients, whereas in
1 patient preoperative 3D echocardiography was performed as an
outpatient procedure a few weeks before the operation. A 3D data
set could not be obtained during the immediate postrepair period
because of patient instability. This patient had a standard TEE with
2D imaging to assess the immediate result of the repair and a
repeat 3D TEE evaluation of the LAVV 2 months later. For each
case, standard 2D TEE images with color Doppler scanning of the
LAVV were obtained for comparison.
Three-dimensional data sets were acquired by using the rota-
tional device built into the Omniplane probe, which collects data at
3° increments around a 180° arc, providing 61 sequential images.
Respiratory and electrocardiographic gating was used to obtain
optimal temporal and spatial registration. A complete cardiac cycle
was recorded at the end of expiration. In all cases, adequate data
sets were obtained, in part because of the stable heart rate and
respiration that were controlled during anesthesia. Images were
obtained both in gray scale and with color Doppler mapping. The
acquisition and storage time per data set varied from 3 to 4
minutes, depending on the heart and respiration rate. The raw data
were initially stored on a magneto-optical disk and subsequently
transferred to a commercially available workstation (TomTec
The Journal of ThoraciEchoview 4.2 and, more recently, TomTec Cardio-View RT) for
postprocessing and 3D reconstruction, as previously described.10
From the postprocessed 3D data sets, new cut planes in any
orientation were chosen, and volume-rendered 3D images of the
LAVV were obtained. Mainly en face views of the LAVV from the
left atrium (from above) and the left ventricle (from below) were
reconstructed to determine the precise anatomy of the valve leaf-
lets, the sites, and the mechanisms of LAVV regurgitation. The 3D
images, as seen from above the valve, were displayed in a surgical
view. Color Doppler images were adjusted such that the proximal
isovelocity jet, which is the site of flow acceleration proximal to
the defect in the valve; the vena contracta (this represents the
regurgitant jet as it traverses the defect in the valve); and the
aliased jets above could be identified in a precise relationship to
the LAVV. Once the color jet was optimized, the valve image
could be retained or removed to image the exact appearance and
size of the vena contracta.
For patients 1, 3, 4, and 5, the surgical procedure was recorded
with a head-mounted super-VHS camera, which permitted confir-
mation of the 3D reconstructed images and surgical findings. For
patient 2, only the surgical description of the valve was available.
Frame-by-frame analysis of the surgical images was undertaken to
obtain precise anatomic detail and mechanisms of valve failure.
The echocardiographic and surgical images were then correlated to
ensure that the 3D reconstructed images were a true representation
of the pathologic findings. The subsequent echocardiographic im-
ages were displayed in a surgical orientation.
Although the 3D images could be displayed as seen in the
beating heart, the surgical views of the valve were sometimes
distorted as the surgeon manipulated the valve. As a result, it was
difficult to obtain all of the surgical detail in a single image, and
hence the subsequent figures represent a combination of images of
the valve as seen by the surgeon. Also, although the echocardio-
graphic images that are subsequently displayed for publication are
in a 3D format, they were in fact seen in the fourth dimension (4D;
ie, over time by the echocardiographer). During data analysis, the
echocardiogapher had the ability to rotate the 3D or 4D data set to
obtain a variety of views of the valve.
Results
The children’s ages and weights at operation ranged from 4.5
to 9.2 years and 18.3 to 28 kg, respectively. Patients 1 and 2
underwent a primary repair with patch augmentation of the
LAVV, whereas patients 3, 4, and 5 had undergone prior repair
between 6 and 7.5 years after their initial procedure. Left
atrioventricular valve repairs were performed as described by
Poirier and associates4 with a glutaraldehyde-treated (patients
1 and 2) or an untreated (patients 3, 4, and 5) autologous
pericardial patch.
Table 1 details the preoperative 2D and 3D echocar-
diographic findings, the surgical procedures performed,
and the immediate postoperative findings. In general,
there was a better correlation between the 3D and surgi-
cal findings than those observed with 2D echocardiogra-
phy. Three-dimensional echocardiographic images pro-
vided new details about the extent of the cleft, left
atrioventricular valve orifice, and commissures and leaf-
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DTABLE 1. Initial diagnosis, demographic data, surgical procedures, indications for current surgical procedure, and
echocardiographic findings
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Diagnosis Partitioned AVSD
with DOLAVV
and LVOT
obstruction
Partitioned AVSD Postoperative
partitioned
AVSD
Postoperative complete
AVSD, LVOT
obstruction
Postoperative
partitioned AVSD,
DOLAVV, mild LVOT
obstruction
Age at prior
procedure
Closure of primum
ASD and cleft
closure (15 mo)
Double-patch repair and
cleft closure (5.5 mo)
Closure primum ASD
and cleft closure (5
mo)
Indications
for further
operations
LVOT obstruction,
moderate LAVV
regurgitation
Moderate LAVV
regurgitation
Moderate LAVV
regurgitation
Complex LVOT,
Obstruction, and mild
regurgitation
Moderate LAVV
regurgitation
Preoperative
2D echo
DOLAVV with
moderate
regurgitation
through the
cleft, LVOT
obstruction
caused by a
subaortic ridge
and secondary
chordae
Moderate central
regurgitation
through large
cleft, leaflets
coapt poorly
Moderate
regurgitation
through residual
cleft with less
significant
medial and
lateral leaks
Mild central LAVV
regurgitation, LVOT
obstruction caused by
tunnel narrowing,
subaortic ridge, and
accessory LAVV
tissue
Double-orifice LAVV
with a small post
orifice; severe
regurgitation through
residual cleft, with
less through post
orifice, LVOT
obstruction caused by
fibromuscular ridge
and secondary chords
Preoperative
3D echo
findings
Large cleft,
double-orifice
LAVV, good-
sized
commissures
with a moderate
leak through
superior orifice,
LVOT
obstruction
caused by
subaortic ridge
and accessory
chordae
Partial cleft,
good-sized
commissures,
severe
regurgitation
caused by poor
coaptation
between
partially fused
superior and
inferior leaflets
and the mural
leaflet
Tiny residual cleft,
regurgitation
through
perforation at
cleft base,
severe
regurgitation at
the site of the
deficient inferior
commissure
caused by
abnormal mural
leaflet
Tiny residual cleft, LVOT
obstruction caused by
tunnel narrowing,
circumferential ridge,
tissue tag, well-
formed commissures
Double-orifice LAVV,
smaller orifice in IBL,
severe regurgitation
caused by cleft and
poor coaptation after
fusion of superior and
mural leaflets, mild
regurgitation at
inferior commissure,
second orifice
competent
Surgical
procedures
Resection fibrous
tissue and
chordae in
LVOT, patch
enlargement of
the SBL and
IBL, closure of
the cleft in the
major orifice
Patch
enlargement of
SBL and IBL,
closure of
small residual
cleft
Closure of the
hole at base of
prior cleft,
commissuroplasty,
patch extension
of LAVV
between IBL
and ML
Resection of subaortic
ridge, chordae, split
abnormal papillary
muscle, modified
Konno, patch
enlargement of SBL
and IBL, closure of
tiny cleft
Closure of residual cleft,
patch augmentation
of SBL-IBL, resection
of fibromuscular
subaortic ridge and
accessory chords
Immediate
postoperative
3D echo
findings
Mild LAVV
regurgitation, no
stenosis, no
significant LVOT
obstruction
Mild regurgitation
at inferior
commissure, no
stenosis
Mild LAVV
regurgitation
(centrally and
between SBL-
mural leaflet),
no stenosis
Unobstructed LVOT, no
LAVV regurgitation or
stenosis
Unobstructed LVOT,
mild LAVV
regurgitation on 2D
echo study and
subsequent 3D echo,
no stenosis
AVSD, Atrioventricular septal defect; DOLAVV, double-orifice left atrioventricular valve; 2D, 2-dimensional echocardiography; echo, echocardiography;
ASD, atrial septal defect; LVOT, left ventricular outflow tract; LAVV, left atrioventricular valve; 3D, 3-dimensional; IBL, inferior bridging leaflet; SBL, superior
bridging leaflet; ML, mural leaflet.
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Dlet deficiency (Figures 1 and 2). In addition, in patients 1
and 5 with a double-orifice left atrioventricular valve, it
was possible to demonstrate the precise location of the
second orifice. The addition of color flow Doppler scan-
ning superimposed on or isolated from the 3D image
permitted a precise localization of the regurgitant jets in
3 dimensions, as well as the size of the vena contracta
(Figure 2).
Patient 3 had a large posteroinferior leak caused by a
deficiency of the inferior mural commissure, as well as a
smaller regurgitant jet caused by a hole at the base of the
previous cleft repair (Figure 2). Patient 2 had an important
central leak, which was reduced to mild status after patch
augmentation (Figure 3), whereas in patients 1 and 4 there
were small central leaks because the major lesion was the
LVOT obstruction. Patient 5 had a large leak in the region
of the cleft between the superior and inferior leaflets, which
was compounded by the fusion of the superior and mural
commissure to its subvalvular apparatus. This resulted in
the 3D appearance of a keyhole bileaflet main orifice (Fig-
ure 1). In addition, the secondary regurgitant jet arose from
the inferior commissure and not the smaller secondary ori-
Figure 1. A, This montage is from patient 5 with a re
bridging and mural leaflet commissure to the subvalvul
inferior and mural commissure. The position of the a
superimposed on the surgical image. Note that the reg
The top right image shows the fusion of the mural and
right image is the surgical view of the residual cleft. T
from above and oriented in a surgical view. Note the k
the superior and mural leaflets, which is indicated by
upper right image. The residual cleft is indicated by
lower right image. AO, Aorta; IBL, inferior bridging leafl
montage demonstrates the TEE findings in patient 5. Th
the right panels demonstrating the systolic appearanc
Figure 2, and Figure 3, specific detail is lacking in thefice, as suggested by the 2D study. Of note at the time of
The Journal of Thoracisaline testing, the secondary orifice was competent, and the
postoperative color Doppler scan demonstrated no regurgi-
tation from this site.
Discussion
AVSD is a common congenital cardiac malformation. The
surgical mortality has dramatically decreased over time.12,13
Despite improved early survival, long-term morbidity of the
LAVV remains an important concern.1-4 Primary surgical
repair is relatively straightforward in the majority of cases
and involves patching any atrial or ventricular communica-
tion and closure of the cleft between the superior and
inferior bridging leaflets. On the other hand, reoperation for
subsequent LAVV failure is often more complex and might
involve annular reduction, commissurotomy, closure of a
residual cleft, and, more recently, patch enlargement of the
LAVV in cases in which there is leaflet deficiency. Al-
though the surgeon has the opportunity to inspect the LAVV
and test its competency with saline, this latter technique is
nonphysiologic and might provide an incomplete evaluation
of the true nature of the valve failure.
Two-dimensional echocardiography with color Doppler
al cleft, leaflet deficiency, and fusion of the superior
paratus. The upper left image is a surgical view of the
with respect to the superior mural leaflet has been
of the cleft has been shifted to view the commissure.
rior leaflets to the subvalvular apparatus. The bottom
ottom left image is the 3D image of the LAVV as seen
le configuration of the orifice caused by the fusion of
lack arrow and corresponds to the black arrow in the
sterisk and corresponds to the surgical image in the
L, mural leaflet; SBL, superior bridging leaflet. B, This
t panel shows the residual cleft seen in diastole, with
 the valve. Note that in comparison with Figure 1, A,
image. LA, Left atrium; RV, right ventricle.sidu
ar ap
orta
ion
supe
he b
eyho
the b
the a
et; M
e lef
e ofscanning is the current standard for both preoperative and
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Dpostoperative assessment of patients with AVSD.6,7 The
technique provides accurate data before primary repair,
particularly because in the majority of cases there is mini-
mal incompetence of the LAVV. In postoperative LAVV
failure, the questions asked are more specific and challenge
the 2D technique. Although important information can be
gleaned from the study as to the possible mechanisms of
valve failure, specific detail is frequently lacking, leaving
the final decision as to the precise mechanism to the sur-
geon. This limitation is due to the difficulty in a 2D per-
spective of providing fine details regarding the status of the
commissures, the precise location of regurgitant jets, the
extent of a residual cleft, and sites of poor coaptation in
patients with associated valve dysplasia. Color Doppler
scanning is a helpful adjunct; however, the true extent and
location of the regurgitant jet or jets might be difficult to
appreciate in a 2D image, particularly in cases with multiple
jets caused by the phenomena of jet entrainment. As a
result, it is often difficult to impart a clear picture to the
Figure 2. A, This montage is from patient 3 and demon
the surgical image at the base of the repaired cleft in
position of the aorta has been superimposed on the sur
echocardiography in the lower right panel, as imaged
LAVV as seen from below during systole. Note the resi
as indicated by the white asterisk. The upper right pan
away. Note the smaller jet (black arrow) from the r
posteroinferior region. AO, Aorta; IBL, inferior bridging
tract; SBL, superior bridging leaflet. B, This panel
commissures of the LAVV as seen from a surgical an
echocardiography). Note the well-formed commissure b
image in the lower right panel and the 3D image in the
The lower and upper left panels show the poorly forme
major regurgitant jet. Also note the tiny residual cleft in
on the surgical view. AO, Aorta; IBL, inferior bridging
tract; SBL, superior bridging leaflet.nonechocardiographer or surgeon.
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technique with tremendous potential in patients with atrio-
ventricular valve failure. Previous investigators14 have dem-
onstrated that it is feasible to reconstruct the atrioventricular
junction from en face views in human heart specimens with
AVSD by immersing them in a water bath. Early transtho-
racic15 rotational 3D ultrasound probes have been used to
obtain basic anatomic detail in patients with AVSD. Earlier
probes, although a step in the right direction, lacked the
spatial resolution that is needed to provide detailed infor-
mation about the LAVV in AVSDs. Nor did they have the
capability to assess color Doppler scanning in 3 or 4 dimen-
sions.
Acar and coworkers16 assessed leaflet area in 27 patients
after AVSD repair and correlated the origin of the regurgi-
tant jet to the relative surface of the inferior bridging leaflet
and the mural leaflet. The inferior bridging leaflet was
smaller in patients with LAVV regurgitation through the
cleft (medial), and the mural leaflet was smaller in cases of
es the sites of regurgitation. Note the residual hole in
ower left panel, as indicated by the black arrow. The
l image. This corresponds to that seen by means of 3D
above in a surgical view. The upper left image is the
defect in the vicinity of the inferior and mural leaflets,
presents the 2 regurgitant jets with the tissue stripped
al hole and the larger jet (white asterisk) from the
flet; ML, mural leaflet; RVOT, right ventricular outflow
ages is also from patient 3 and demonstrates the
perspective (diastolic view from below by means of
en the superior and mural leaflets, both in the surgical
r right panel, which are seen between the 2 asterisks.
rior and mural commissure, which was the site of the
AVV. The position of the aorta has been superimposed
et; ML, mural leaflet; RVOT, right ventricular outflowstrat
the l
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Dmural leaflet. There was no significant correlation between
the severity of the LAVV regurgitation and the leaflet area
ratios. However, they used 2D and not 3D color Doppler
scanning to localize the origin of the regurgitant jet, and
they did not correlate their findings with surgical observa-
tions. Also, 21 of the 27 studies were transthoracic studies,
which do not provide data sets as clear as those seen with
TEE. Indeed, they were able to assess the relative surface
areas in 6 of 6 TEEs but only in 21 of 27 transthoracic
echocardiographic studies.
In adults the mitral valve has been studied quite exten-
sively by using 3D techniques. De Simone and associates17
evaluated 69 patients with mitral valve regurgitation with
3D color Doppler scanning to determine the origin of re-
gurgitant jets and jet volumes. Other groups have been
interested in the shape and motion of the annulus of the
mitral valve and its relationship to valve function. Otsuji
and colleagues9 developed animal models of mitral valve
regurgitation in global and segmental left ventricular dys-
function. They demonstrated that global and segmental left
ventricular dysfunction, even severe dysfunction, without
ventricular dilatation does not produce mitral valve regur-
gitation and that mitral valve regurgitation correlates with
changes in the 3D geometry of the subvalvular apparatus
and the annulus. Important practical implications were
drawn from this information regarding approaches to restore
a more favorable geometry and might explain why, in some
cases, a simple annuloplasty ring might fail to improve
mitral valve regurgitation. More recently, 3D TEE tech-
niques were used in a similar fashion to our study in adults
with various types of valve native and prosthetic mitral
valve failure.10 Of note, these patients did not have surgical
correlation of their findings.
The technique of data acquisition is also changing. In our
study and in many of those published thus far, data have
been acquired by using a variety of TEE and transthoracic
echocardiographic techniques. Transesophageal acquisition
of 3D data sets with a rotational device was the technique
chosen by us. At present, this approach probably still pro-
vides the best data sets because there is no interposition of
the ribs or lungs in the data set. A high-frequency transducer
is used, which also optimizes the image quality in children.
Although heart rate and respiratory gating are necessary,
they ensure an excellent data set, particularly when both are
kept constant during anesthesia. More recently, real-time
3D echocardiography has become available18; however, this
is still in its early stages, with a transducer that is currently
designed for adults and not children. Studies are still subject
to all the limitations of transthoracic echocardiography;
however, if a good ultrasound window is present, it is
possible to obtain instantaneous 3D images that are not
dependent on respiratory or electrocardiographic gating if a
narrow sector beam is used. Full volumes for both imaging
The Journal of Thoraciand color flow are still dependent on several cardiac cycles
that require electrocardiographic gating with or without a
breath hold to avoid motion artifact.
We chose to study those patients having patch repair of
their LAVV because they invariably have complex pathol-
ogies responsible for the valve failure. Our data demonstrate
that a precise correlation is possible between the surgical
and 3D findings. Specific detail of commissural pathology is
of importance in the planning of LAVV repair. Only the 3D
technique can provide such information and help guide the
surgeon toward a physiologic repair of the valve. In each
Figure 3. This panel is from patient 2 with the partial cleft
between the superior and inferior bridging leaflets. The upper
panel shows the left atrioventricular valve as seen from below
during systole. Note that there is a residual deficiency in the
center of the valve caused by poor coaptation of the leaflets. The
lower panel demonstrates the 3D appearance of the valve after it
was patched. Note the crescent-shaped template that was used
to fashion the patch, which can be seen in the 3D image, as
outlined by the asterisks. Note how the valve coapts well and
that there was minimal residual regurgitation. AO, Aorta; ML,
mural leaflet; IBL, inferior bridging leaflet; SBL, superior bridging
leaflet; RV, right ventricle.case the 3D TEE morphology and pathology of the LAVV
c and Cardiovascular Surgery ● Volume 129, Number 4 751
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had fusion of the superior bridging leaflet and mural leaflet
to shortened thickened chordae, the nature of which could
not be appreciated with 2D echocardiography. The 3D im-
ages, in conjunction with color Doppler scanning, demon-
strated the unusual configuration of the valve, with no
visible flow through that site in diastole. The site that would
require patch enlargement of the LAVV could be identified
by the 3D findings, as could the extent of poor leaflet
coaptation in those patients with associated valve dysplasia
or leaflet deficiency.
In many instances of postoperative LAVV regurgitation,
it is difficult, by means of 2D techniques, to determine the
precise role of a residual cleft. Three-dimensional echocar-
diography provides this information and helps determine
whether a residual cleft can be implicated in the valve
failure. Three-dimensional color Doppler scanning provides
an instantaneous answer as to the precise location and extent
of a regurgitant jet, again confirming a correlation between
the observed pathology and function of the valve. Although
there were no volumetric calculations as to the amount of
regurgitation, subjectively, those with a larger vena con-
tracta jet had more volume loading of their left ventricle.
Indeed, there is a close correlation between the size of a
vena contracta and absolute regurgitant volume.19 The abil-
ity to rotate the images in 4D scanning (ie, in time) and view
them either above or below the LAVV helped determine
that the inferior regurgitant jet in patient 5 was related to the
commissure between the inferior bridging leaflet and mural
leaflet and not the secondary orifice.
Four of 5 patients had their 3D evaluations at the time of
the operation, with the fifth having it a few weeks before
rerepair. Data of this latter patient were subsequently pre-
sented to the surgical group during a regular preoperative
meeting, with a decision as to the type of operation being
planned before subsequent admission. Of note, the preop-
erative plan did not differ from its intraoperative counter-
part. In patient 2 with the partial cleft, the surgeon reviewed
the 3D findings immediately before the repair and deter-
mined that a leaflet extension would be necessary to im-
prove the regurgitation. In the other cases from earlier in our
experience, the surgical decision was based on the 2D
findings in conjunction with surgical observations at the
time of repair. One other advantage to those involved with
echocardiography is that a 3D data set helps in the under-
standing of the 2D findings.
Study Limitations
Our current 3D technique requires TEE, which limits its
pediatric use unless there is an active inpatient and outpa-
tient TEE program established within an institution. The
TEE probe, which is an adult Omniplane, has a manufac-
turer patient weight limit of greater than 15 kg, although in
752 The Journal of Thoracic and Cardiovascular Surgery ● Apriour experience it can be used safely above 12 kg. Currently,
the pediatric probes of a similar design are driven manually
and not electronically, hence limiting their value for 3D data
sets in children who weigh less than 12 kg. This currently
poses a problem because most patients requiring rerepair
weigh less than this limit. Most likely, real-time 3D echo-
cardiographic techniques will eventually replace the rota-
tional approach; however, at present, this technique is still
subject to limitations in smaller pediatric patients because of
probe size and low transducer frequency. In addition, it is
dependent on an adequate transthoracic window, which is
frequently problematic both in the early postoperative pe-
riod and with advancing age. Ideally, real-time TEE would
provide the most accurate detail regarding mechanisms of
LAVV failure. We did not attempt to address the role of 3D
echocardiography in the evaluation of the LVOT in these
patients but instead concentrated on the findings of the
LAVV.
Conclusion
Three-dimensional TEE with an Omniplane probe provides
accurate detail about LAVV pathology and function in
pediatric patients weighing more than 12 kg with an AVSD.
Data from these studies can aid in the planning of complex
surgical repairs of the LAVV in children.
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